Gene Upstream Primer Downstream Primer Use Source

cyoA cyoA-Xbal cyoA-HndlIlII Mutagenesis Lunak & Noel,
GATCTAGAAGCGTGCCGGTCAGCCT GTAAGCTTCGGCGGTCGTCATCCAG 2015

ActS - ActSup-EcoRI ActSup-Xbal Mutagenesis This work

upstream GCGAATTCAGGAGGTACTGCAGCTT GTTCTAGATAGCGATCAGCGGCAAC

ActR- ActRdwn-Xbal ActRdwn-HndlIlII Mutagenesis This work

downstream | GCTCTAGACACGCCGGCTCAATATG GTAAGCTTGCGAGGAATCCGTCTGC

ActSR ActSup-EcoRI ActRdwn-HndlIIl Complementation | This work
GCGAATTCAGGAGGTACTGCAGCTT GTAAGCTTGCGAGGAATCCGTCTGC

cyoA cyoA-BamHI cyoA-Pstl Complementation | Lunak & Noel,
GCGGATCCCGGTTCAGTGCTTTAGT TGCTGCAGTTCAGGAGGTCAGGATT 2015

PcyoA PCyoA-Kpnl PcyoA-Xbal cyoA::lacZ fusion This work
GCGGTACCTTCAAGCGACGACGA GATCTAGACAGCGGCAAGACGGATA

cyoB cyoBRT-Forward cyoBRT-Reverse RT-qPCR Lunak & Noel,
TGTTCGGCTATGCCTCAATG CCGAAGAAGGAATTGACGCT 2015

16sRNA 16sRNART-Forward 16sRNART-Reverse RT-gqPCR Lunak & Noel,
TGGAGTATGGAAGAGGTGAG TCAGTAATGGACCAGTGAGC 2015

Table 1: Primers used in study.




A) R. etli CFN42

TAAGGCGCTTGCGGCAAGGCGCCTCAAGTCTGATCTTGATCAAACCTGCAGGCTTATCAAGTCCGTAAGACCGAAAT
AGTTCATCATCACGGCTCAAATGAAGCGCAGATGGAAAAAATTGCGTGATCCGGACGGTGATTTTCCCCTGCAAATG
CTGGCCTGACCGGCAGTTGCGGATATATTGGACTGAACATGCGCAGGGGCTARAATCCTTCTATATTCCATCAGGAT
TTCAAAGCACTAGCGCCCGATGATTTTTGCCGCAGTGCGGCATGTTTGCTGCACTGCGACCTTCCGCCTCATGTCGC
TATCCGGTTCAGTGCTTTAGTCGCGGACARAAAC GAAACAACAAGAGCTTAGAGACC CAAAACTCMAAGTTTT

CCCGCCTTCTATCCGTCTTGCCGCTGCTTTTCCTGGCAGGATGCAACMGTGGTCATGGCGC

B) S. meliloti 1021
TGTCGTCGTGAATGCGCCGCGCGTCGCGCTCCATCGAAGAGGACGACGGTCCCAGGGACTGTTGCATTGCACTGCTC

GAGCGCAAGGCTCCCTTGGAGGGATCTTGACCAATCAACCGTTCATATCAAGGGGAGAAACGCGAAATAATGCGTTT
CACGTCCTCACTGTCTGCAAGCGGCGGAAGATGCTGCGTCGCAAAACGACTIGCGGCGGATTGCTGCAGTGCGACCAT
CGACCTCATACCTTTCCCATCCACTCTACTTTAGTCGCAGGGCCGTCGAAACAAAATAGAGCTCCGAGCCCCAG
AACTGTTGAAGTTTTCCCGCCGCCTCGCCGTTTTGCCGCTTTTCCTCGTGATGGCGGGATGCGACKYREGTG

C) R. leguminosarum bv viciae 3841

GTAGCCATGAAACGCCTCCCTCGTTGAGGCGCTTTCGGCAAGGCGCCTCAACCTGATCTTGATCAAACCTGCAGGCT
TATCAAGTCCGTAAGACGCAAATAGTTCATCATCACGGCTCAAAATGAGGCGTAGACGGAAAAAATAGCGTGATCCG
GAGCGCGATTTTTCCCGGGGACGCTGGCTTGGCCGGCCCTTGCGGATATATTGGAACAAAACATGCGCTGGCGAAAG
AATCCTTCTTGATTTCATCAGGATTCCAAAGCTGTAGTGCACCATCATTTGTGCCGCAGTIGCGGCATGATTGCTGCA
CIGCGACCAAACACCTCATGTCGCTATCGGGTTCAGTGCGTTAGTCGCGGAACGAACGAAACAACAAGAGCTTAGAG

AC|ep§eCTAAAACTGGTGAAGTTTTCCCGCCTTCTATCCGTCTTGCCGCTGCTTTTCCTGGCAGGATGCAACKYNEGTG

D) B. japonicum USDA 110

GCGCGGGAACACGATCACCGAGGCGATCGCGTAGACGAAGAAGTCGAAGAATTCCGAGGTGCGGCCGATGATGACGC
CGATGGCGATCTCGCCGGGACTGGCCTGGTCGTGGCCGTGCTCGCCCGAGTGGAGGTCTGCCATTGCAGGGGTCTGT
GCCGTCGCCATTCGTGCGCCCTTAACGTCCTGAAAACCAAAGCCGACCGCCCGGCGGGGCGCCAGGCAATCCGGGLC
TGTCTGGCCCAACATTCCGCACTGCAACATTGGACAAATTGTCCAATGTCCGGATTGCTGCGCCGCAGCTACCCGTT
GGCCCCGCAAAGGAAACTCATTCTCAAAGGCTCGGCCC[elNeTCCCGTCTCAAGATCCTGGCGCTGCTACCCTTGGCA

E) Consensus NGNGNCNNNNGNNNC
R.etlil TGCGGCAAGGCGCCTC
R. etli2 TGCGGCATGTTTGCTGC
R. etli 3 TGCGACCTTCCGCCTC
S. meliloti 1 TGCGCCGCGCGTCGC
S. meliloti 2 TGCGGCGGATTGCTGC
S. meliloti 3 AGCGGCGGAAGATGC
S. meliloti 4 TGCGACCATCGACCTC
R. leguminosarum 1 TGCGGCATGATTGCTGC
R. leguminosarum 2 TGCGACCAAACACCTC
B. japonicum 1 TGCGGCCGATGATGAC
B. japonicum 2 TGCGCCCTTAACGTCC
B. japonicum 3 TGCGCCGCAGCTAC



Figure S1 Nucleotide sequences 5’of potential cyoA orfs in (A) Rhizobium etli CFN42 (nucleotides 40,430
—39,982) (B) S. meliloti 1021 (nucleotides 1407913-1408369) (C) R. leguminosarum bv viciae
(nucleotides 53,510-53,971) and (D) Bradyrhizobium japonicum USDA 110 (nucleotides 144990-145374)
. Putative ActR DNA binding sites are underlined (__). A putative CRP-FNR anaerobox is
dashed-underline (___). Possible ATG translation start sites are highlighted in black. (E) Listed
potential ActR DNA binding sites. In bold are the conserved residues of the consensus ActR
DNA binding sites from B. japonicum (Lindemann et al., 2007, Torres et al., 2014; Emmerich et
al., 2000).



A) Growth in YGM (4.8 pH)
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B) Growth in TY + 2,2 dipyridyl
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Figure S2: Complementation of cyo and actSR mutants at low pH (A) and low iron (B).
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Figure S3: Growth on low pH YGM plates. Colonies were picked from TY plates and streaked
on YGM agar buffered with MES at 4.8 pH. At least three different colonies for each strain were
tested. Below the plates indicates the number of days the plate was incubated. The strain that
was streaked is indicated in the triangle on the plates. The upper triangle is the wild type,
lower left triangle is the mutant (actSR or cyo), and lower right is the mutant carrying the
complemented plasmid (pZL34 or pZL51).



